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Kfo) ^z\-rm^-^myt oi^*y-fe>x) ^^csi^^o, 



2 

5££ctfc), 10 6-110 

20 tfe>n&o 



3 

&tt t $> o .m&m%* <d h® \z m ^ § $f t b x w ^ t # e. nt us . 
JSE&igtfii (s*) ^HSism®^^ (t*) ^Rj^-e^^>c ^/c, «#%7fe 

10 m^lZ&V&^<Dffi i niW£$if8,itmit. S* : T* = 1 : 3Tfe-5tt^.^tl 
-^X^^ ^3IeIit^^^^X K 3 1 - 3 7 ( 1 9 9 3) 

fr&mmztiz. mmit^^}(Dmm^mjtmn. -mmmmvtm (s 0 ) x 

20 LT.%4t§7* h >©fij^) ©^^WPS#«, S*:T*=1 : 3T^§C 



.4 

fimw-zn&fctb, ft3B*^#jM7 5-100 %\z&'vmwi±unsmLfc 

5 (^SlFXltt 3 ) D. F. t^7fX> ( ^3£, H 7^fi?^ 

7, l/^ — X\ vol. 74, No. 3, 442-444 (1999) 

mnWF3cM4) yy^* ^8£, — x * 

^ 7^7^ H 7>fy^7, vol. 38, L1502-L1504 (1 
9 9 9) 

io #rM3tttfii^tMitt5^7^'J>m^, 

tlB-T) Sr-g-tf^t, ^<Z>m7£14{t^T&£D CM 2 £#tf Ji <h £3£S 
DCM2 t'^Dfj^-ti-, DCM2<D5g^t^#$-fr£;i£feT#.2> (M*.fcf> 

5#M)o d cm 2 ©— ajgiaj^t^ti^a 

20 W^.-5o 

(##§£:£&£ 5) M. A. *1*2£, (n>F>h vo 

1. 403, 750-753 (200 0) 
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20 T?ft* «*<Z)B2&^£cfcO^<9@2teT£m^-r U v^A£g#^£rj&£nT 
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h U)V^*y-\z>X (EL ' 0 0), 3 5 - 3 8 

tT$s.^jo> jtffl -e # ^ EtM 1 © wsw* * tz'p u v> t -5 mi a a* & s . 

E a* t# £ n § & t * 3 o 



7 



R 6 



10 ^ ^ 




(12) 




jR«3£, W^Tn^^f. RltR2« R2tR3, R4tR5, 



Sfctt-hDS, S/ctev-T/S, JfdiTSyi, S&(iy7J^;i/7 5 

StSIS. OVi-rn^^-To RltR2> R2tR3, R 4 <h R 5 , 

R5iR6 tt"?-n^ r nS^tc:M^b,53rSfeai2r^UT'b«J:Vi.*feXtt, 



10 




9 



IBM^^9^J^^CD^^-«n= 2, £1 1 0 Mf©^«n = 1 ttZ&o if 

^nt>(Dmm&mmmt, ±fg— (12) -e^^nsga^^fij&T 



±I3-J&5£ (1) *5«fctf (2) *©a*!RaSYtbtH, 3i#: 

mmmtem&frb* 2 -trusts, 2 -t+u-!/y;n, 2-^tvu;p 

15 #f891©J;t)8F£L^«ric«, TiH-«SS: (3) TlSns^i 



10 




10 



5 0J&M^£fgU «riBM3&J»9illS( : p©«^J4n=2, fg 1 0 J£/!iC^©«£- 
15 ±IE-^ (2) £fcfci±gS— «5£ (4) fC&t^T. ga&^Lfi, 




(4) 



11 

T&nfcfMTfcckt^, UT<Dffi&3. (5) ~ (11) KtkT^/ 7 -:<*-> 



H 




H O- NH 

H 3 C^°Y^Y' 0 "CH 3 (6) 



5 




12 

mmiz&tf&mm.t lt/bv*t myt&t it (Dmmm^mytmm 

x&z> e bfc^oT*^B«T«, ^mcDm^m^.m^^m^rcmytmm^ 

10 «AtfS^ittt7^;PA (FPC:Flexible P 

rinted Circuit) feKfiTAB (Tape Automa 
ted Bonding) T-yt)l<fiTCP (Tape Carrie 
r Package) ^tDf^ tt^tlfc^ ya»Jk TABf-^TCP 

15 G (Chip On G I a s s) tt\Z&Q I C (mm®&) ifiW.&n& 

zntz^zS3.-fr%±x$£ytmwiz<£tsb<DL-tz> 0 
20 ®2 t$.mm<DMM2 iz&tf%mM-^ytmT<DmTffim&m,w-?z>mx&z>o 

0 4{t ^^StCO^TmWf -5®T*-5„ 



TsB-J&jS (12) T^StlSE&^H 7ocy^T> ? >SI##: 
A<h^^Yb^%03-hMb%B<i:^SJS&$-&^>TfB^^X^-A (a) \Z 




(12) 



14 




A 



_t!B— 18^ (12) (c^^Ttt, r i~~r 7 \$^n^nm—-v*>g; 
s^ttT;W3^^s. ^a-hDi, ^fdiyjyi, 

RltR2,R2tR3,R4tR5,R5tR6 tt^WnS^H^^U, 
-ryy D tr;us, n-^^;u*> sec-:/5P;U*> tert-WS, 

15 h + yS« n-7°u-tfJti/m, ^fvyD^ + yS, n-^h=lrvS > sec 
-^h*yS> t e r t-^h^v«, ^V^vS&if^&CK gStmi^ 

i ~ 6 <Dh<Dtm&is^o7 ^)imhvx},t.r±^)imu^^mx'$>^>o 



15 

b*X(m- h 'JJP)7$yi0J:5?iSi7'J-^75yST^oTfeJ:K 

7U-;noi, o - h uj«, m- h u;us» p - h u;«. + >"j;«, 

io ^x-;p«^:£^fe^)o 

*7c, ±fB-fl§:5£ (12) £43V>Tte> Xtt^mm^SfcttSit^^^^ 

±SB-«^ (12) T^$n^Efi^<DJ;0^#:W^M^LT«. 10- 
(2-tfU^;U) 7x;^7yX 10 - (2-tf'J> ? ;P) -3, 7->>y 
^7x7f7y>, 10- (2-eU^;P) -4, 6 - ^ * ^Jl^ ;r / 
20 7y>, 10 - (2-tf'J^;P) -3, 7-y/h + y7x;f7vX 1 
0- (2-tf'Jv;P) -3, 7-t:7; (i^^UTS/) 7x7f7y>, 
10 - (2-tfUvW -3, 7-tfX (y7x-Jl^757) y^y^T^J 
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>. 10 - (2-H'Jy^) -3, 7-k*x {i?7 x. n;nf 7i/f 
7 5>>, 10 - (2-tfU v^) -5^>l/ [c] [h] -yji/^TzSy. 
10 - 7i;f7y>, 10 - (2-^77U^) 7 

x/^T> ? >> 10 - (2 - If U 7x/^1J-> ? >, 1 0 - (2 -tfU 

5 >W -3, 7 -^^^7x/^i?>, 10 - (2-tfUv^) -4, 

6 -i?/^7iy+D-i?x io - ( 2 - tr u >w -3, 7->>*h* 
i/y zl/*w>. 10 - (2-tru^u) -3, 7-trx 

/) 7x/WX 10 - (2 -fcf'J >>;!/) -3, 7-fc:X (y7i~Jl/ 
T^y) 7x7 10- (2-tfU^;P) -3, 7-tfX (y7i 

io -;nf-;w 7xy^y>, i o- (2-tru -v^>v [c] [h] 

-7x/^iti/>, 1 0 - (2 -Wy'JJP) 7x7^y>> 1 0 - (2 

n&z. titter * 

&iz. ±Mi(Dct^^sa^^ (i 2) £flH>T, tib-^ (i) T^^n 

£:fctt£R 1 ~R 7 . X, YWu afefciB^fcKfi^©— «A (1 2) fc&tt 



17 




5£ (2) II^mRl~R7, X, Yte, Mzm^fcM&^O-f&jZ (12) 
5 £:fett£R 1 ~R 7 , X, Y £ IWJ — <D h ©T"$ -5 a &tcMl*. WrSMW^^ 

1 




10 ;i<DPf©^/7o*^;MfcSjS<hUT«, ^*0©^rf&&£ffl^tifcfcJ;^<, M 
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<Dmm$g&&eif8.TZ> (TIB^^X^-A (b)) 0 #.\z. n^tltzmzmm 
5 (TfE^J&X^-A (c))o 




19 




TtB^it^ (i 3) ~ (20) fcfcb> *%hj omm&mmfc 

10 «^n^> tRS^^tl^>fe0)T«^Vi o #|j§5£ (16) (2 0) 



21 




22 

Mx.it. &,T(Dmm^. (21) ~ (24) T*mtsn&&o\z. ±m<D- 
m^ru— hm&^L(DRt>r) \z-*)v h * Mt-f %>m$L^ amm^ (21) 

5 - (2 4) \Z&\,^Tfc2 U v» £m>&*|j&£UT fc<fc 

cn^,CDW^^^^#:«, Jti&LfcKfM (c) ©t^^lfiUT^t 
Sutras. ^A^jt^ (2 1) <Z>W«l&JS#Wfci:, _Li£bfc#H&5*; 
(1 3) ^ 2 -yx-;i/k 0 U>?>t^Kf£;^i±§ei<h{C<i:oT#^^<h^T 

10 V>fc«>, (2 2) (2 4) TliyXI^i^ltt^^ h9 




23 




$>z>^te3itc. MTommiZ (25) ~ (2 8) xm-znz&oiz. m 

jtj£u&jRjS5£ (c) (Dtkf&mzm&isT&f&T&z. hrf-v&Zo m?L\tm 
m^, (25) (D&m&mmmz. ±mvtcmm^ (n) tio - (2-tr 

«|jg^ (2 6) *5<fctf (2 8) Tfi^XS!*H^UTV^*«, h7>^ilr 




5 &>±.T&'<ttmw(Dmm&mmmz, ^tmmm^mmmtLxm^^ 



25 

m^z>z\t nft5£ytm&Mf&Tz>m\z\*. mm<t&mt 

10 ftoyfrfrZf&zhvfctf-cfcK. mmik&®&--mz<$tsmi$*>t;#>z>h<D 

aim mtEi o o±i;^i©tii o ia*j&j£$n, mi<Dm®i o 
i±tcm#3SftJi i o 2&mj&-zn. fo±ni2©iii o 3*«^$n 

20 fc*5, 0 o izm^ZttntVTlt. ^*©«^3ti?tffl 

& <!f ^ 6 & £ t) <D & m V i 3 C £ jj« t? £ o 



26 

2 <7>«@ 10 3 telt@<i: ITW§. 

•f &fr*>fi i <z>mn ioi tt^gMTi^^n, 

t^HiW^lTH tfc*W»:0;*:#^ (tt*Wf&4. o e VJ^±) 

Vi 0 t£&. iiTOoM^J^LTH I TO ( I n d i urn Tin O 
x i d ek m<t^ >v?^A^2~2 0%<E>$Hbaii& (Z nO) I 
ZOOndium Zinc Ox i de)0l^(Au)> Si(P t), 
(Ni), ^>^Xr> (Wk ^DA (C rk ^E'J^^> (Mo)> 
10 ft (Fe), i3A;Pb (Cok $1 (Cu), /t7 5?^A (Pd), ^fctt&M 

(T i N) ^£fflV>5i:£a*T€r<5. 

— i2o«ii o 3©M»:ffi^&nsi»s<f*fti/m itmmwc 

nt>&<£t$&& (Mg:Ag, Al :Li) *$>fc&m (LiF, CsF, C 

a f 2 ) <Dm. ^±m&m&^tsm&&m&m^TMf$.'?z>z\t&T*&z>&, 

20 "C^S. 

tain, ±mi*r£mmttn&.zfmm&mit. mmm. x/t7^u>^c 
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1 0 3 &Mf&-?Z>o mm** 1 0- 5 0 0 nratt <5©*W2; bV> 0 

5 &p>yt&m#2i*z>m&\zte, jg 1 ®ts 1 0 1 sajKttotf»T»«t « 

ittU fg2 1 0 3«^&3'£*ttJ« , S*S»'&fctt» ^2©iil 

0 3 *a3tttcD*r»T»flt-r* utttSo 

^mmomm 1 -eta, *-mai 1 1 1 > ^-jimmm 112, fg^s 1 

10 13, *-)U7Uy*>tfm 114. *5ctlX*^^jiS 115 

M3.fc£, :7^d~>y-> (IB»:H 2 PcK my 
?ais7-> (»:CuPc) ^^fflUSut^T^S. 

15 *-jimm.mi 1 2&^rs*-;nft2i»»tbT«, fti7$>i 

jA<fflV^ntl^^i:LT, fll*.^ 4, 4'-tfX [N — (3-*^;P 
7i-JW -N-7i-^-75 7 ] -k'7i^ (IS»:TPD) ©ffi., 
^©^#11:^5 4, 4'-t:X [N- (l-^^^-;!/) -N-7x-;V-7 
20 57] -k'7x^ (BS^ : a-NPD), &5W£4, 4\ 4 " - M J X 
(N, N-y7i-jI/-757) - h 'J 7x-^7 5 > :TDATA), 
4, 4", 4"-h'J7> [N- (3-^^7i^l/) -N-7i^-75 



28 

/] - h U 7x^75 > (i&i:MTDATA) ^i*©7^-A-7hi 

1 3«U «^.«^XhMi*I 

5 4, 4' -EX (N-^;WA^/'j;i/) -Di-Jl' (»»:CBP) 

2, 2', 2" - (1, 3, 5 -^>-tf> h U -hUX [1-7 

xz^-iH-^^s^y-jH (W:tpbd ft^a^tf e>n&o 

&Z>WZ&fz. OTl 1 3te, *%^cDWa^SI^#:0^75^^§®T^ 
10 3js-;i/^D >y*>^Ji 1 1 4 ^Mt^*-i^a 7 + >^TOt ITU 

tfx (2-/fji/-8- + yj;7b) -4-7i^7x/7 h-y;p^ 

nr>A (B» : B A 1 qK 1, 3-b7 [5 - (p - t e r t -7f Jl/7x 

-l, 3, 4 -^-tf-^xy— 2 -^r;i/] ^>-tf> (w«:ox 

D-7), 3 - (4 - t e r t - ^^)Vy airjW) - 4 - 5 - (4 

15 - ti^m- 'J;10 - 1 , 2, 4-h'J77-^ (BSi:TAZ), 3 - (4 - 
tert-7*WxrjP) -4- (4 -XfJl/7x"W - 5- ( 4 - tf 
^x-UJU) - 1 , 2, 4-h'J TV-JU (B« :p — EtTAZ)> /t7 7 
xt>hDU> :BPhen), A'7 + a7°D'f> (H» :BCP) f 

20 Sfllll 1 S^Mf^Ct^ilWtLTlJ, hUX (8- 
^;'J/7h) T;u^r7A (B» : A 1 q 3 ), h U7 ( 5 -^^p- 8 - 
U / 7 r;P$-^A (»» : A 1 ma 8 ), tfX ( 1 0 - t Fa + y 
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[h] U ± h) U : BeBq 2 ), ftdj^fcB A 

[2- (2-kh'o + y7xZJl/) - ^ > V^^IJ- 
h] (B&ffc : Z n (BOX) 2 ), tfX [2 - (2 - t K x.~)l) 

5 -^>7f7V7h] (Ifcft : Zn (BTZ) 2 ) 

t>> 2 - (4 - tf^oi- U;l") -5 - (4-tert-^7ilW - 
1, 3, 4 -^-tJ-^T 1/— ;i/ (mW : P BD) ^ ftizm^fcOXD - 7 , 
TAZ, p-EtTAZ. BPhen, BCP/it'felf ilMtUffl 
10 t^^^:^T#^o 

^±^£0, *^BJ©Wa^S^#:^^t?^7tea 1 1 3<h. 
*^§*-J^All 11> 1 1 2 , -fc~-)V-7Uy3r>t?m 

1 1 443 £ tr/«^^i^s 115 &m-rz>m%-mytm^&Mf&-tz>zttfT*% 

[Hi£(D^2] 

sis 2 oo, ^i omm 2 o i > fg 2 (Dmm 203 (c^^xfi, ^1 
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*-J^AI2 1 1 ft- )l>& AW® tlsTfe, *'JXfl/>X 

5 ;i/*>^ PSS)$ F-ybfc#'Jl5 : l/>yt=lryft7x> (B& 

ffc : PEDOT) Th7y7; + /y^^> (IB» : TCNQ) 
7^t^$H-yifc#'J7zU> (S&ffc : PAni) ^^Utfn^^j;!/ 
n*/-)V mW: PVK) f<j;i^Il^:i^f5. 

15 ^I2 12m:t^f5, 

^±k£d, *mn<D^m&mmw-*i$t$m%m2 1 2t, 
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mis. 300, mi (Dmm 301, 12 <onm 303, ^-^axi 
5 3 1 1 > *-;mi3 1 2, *-j^oy+>^i3 1 4, m^mmm 3 

£ £ * 5 fc 46 3tt £ $ Bg-r £ . 
Sfcfc, i#5g)tl3 0 2H ##iS6©J&!8 3T?fcJU *-;paAI3 11, 
;Hft2IJB3 1 2, fgftJ13 1 3, *-;^D7 + >^!3 1 4, tt^fft 

10 m,ms 1 5&mm-rz>^t\z£K>mf8.t£nz>o 

15 ^WiCtt, DCML DCM2, DCJTB, 9 U H>> N, N - >* 
^^;i/=^^-^7 U H>, ;i/^l/>, ^Ul/>, DPT, Co-6, P M D F B > 
BTX, ABTXf^l^^t^t^^). 
*ilOf§3 K^Tte, ##^^6 £I?3JS, 5BftJi3 1 3 fcl*5lr>T 
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5 ^-©i&ffl^ t>mw.-r & z\ tu< j £<omtBiE.&mm&m* cfinu z. tit 

(£-fiJc#l 1 ) 

*^03Ttt, ±i3«jfia: (13) T^$n*#3fci8<&w«&«## (flfc 

10 ^ : I r (p p t ) 2 (a c a c)) (D&f&m&MmT Z> . 
[X^>^y 1 : (p p t) 

o-y^DD^>t>- 2 0ml ^ItbT^ 7i/f7y> 
Mfk^XHaM) ^ 2 . 3 5 g (1 1. 8mmo 1), 2-3-Hfcf , J> ? > (JfC 
^k^Iltl) £3. 6 3 g (17. 7mmo 1), ^»*U«^A&6. 5 
15 5 g, IPi^S: 1 . 5g> 18-^7')>-6-I-fJ^0. 3 1 gjg-^ 

b)\sx.>mmizT%7&mm&ftoz\ziiz&t). se&^ppt ao- (2 
-tru ?7^» (fte^tfr*, nx^7 0 %). ^^x^ 

-A©$E^£Tt2 (a-1) ^^-To 
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Cu / K 2 C0 3 / 18-crown-6 

5> 

o-dichlorobenzene, reflux 




ppt 



tuft. #e>tifc^a6^*o i R^iRx^^ bfr&mfevrztzz. 



;?-yi?>\zm%:-?z>N-HWMMW) (3340cm- 1 ) mn&VT&K), 

5 : m&mW (C I r (ppt) 2 C 1 ] 2 ) <Z)£rj&] 



Jfcfc, 2 - + Om 1 <h7R 10ml £ OM&m&mM t 

IT> _h|BT#7cp pt^l. 1 9 g (4. 3mmo 1 )> Mit-i U z/O A ( I 
r C 1 3 • HC 1 • H 2 0) (*><¥1k¥ti:m) £0. 5 0 g (1. 7 mm o 
1) 31 a" tiHi^THTl 8P#P B 1«^-r^^<h{C<i:«9, [I 
10 r (ppt) 2 C1] 2 £#£: (Itfiiift^ iR^7 0 %)„ 
S£TfB (b - 1) 
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pr(ppt) 2 a] 2 



ixzrv73 : *mn<D^wi&mmw a r ( PP t) 2 < ac ac>) 

5 [Ir (ppt) 2 C1] 2 £ 0. 78g (0. 5 Ommo 1 k 7±=^)IT 
th>^0. 15ml (1. 5mmol), ftKth'J!)A*0. 5 3 gi^ 

p t ) 2 ( a c a c ) £f#fc JRsp 6 0 %). 

10 £TfE (c - 1 ) K^t". 
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(c-l) 



Ir(ppt)2(acac) 



tz&, nznrzn&mmonmftffi cesi-ms) ^n^tct^.^. i 

r(ppt) 2 (acac) (;ii./&5£; : C 39 H 29 I rN 4 0 2 S 2 , fr?M : 8 
4 2) ©^fiiiT^^m/z 8 4 0, 841, 842, 843, 844 
5 Kpg&#:-f ^>J)mffl'£nrco Ir (ppt) 2 (acac) <DN a 

tftofctVT. m/z 8 6 3, 8 6 4, 8 6 5, 8 6 6, 8 6 7 izmm<Dm 

mmimw<Dm%:tmm-v&-otzo Ltzm-ox. ±mmm^, (13) -e^L/t 

*%BJ<7)W^^M^#: Ir (ppt) 2 (acac) ^#f,ntV^i#^ 
10 £*13<, 

1 H-NMR (DMSO-d 6) ©M^ii^T©I0t*ofc, 
fi/ppm=8. 29 (d, 2H), 7. 69 (t, 2 HK 7. 46 (t, 
2.H), 7. 16 (d, 2Hh 7. 08 (t, 2H), 7. 00 (t, 2H), 
6. 90 (t, 2Hh 6. 7 1 (d, 4H), 6. 62 (d, 2H), 6. 4 
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6 (d, 2HK 5. 74 (s, 1 HK 1. 93 (s, 6H)„ 

mt>ntz*mm<DGm&mm& i r ( P P t) 2 (a c a c) <dk 

HMT d ^TG-DTAiaOitbfctu5, T d = 3 3 7tT^D, & 

Ir (ppt) 2 (acac) © W u ux^ >4« tc^tt^PSiRX 
^ 6 (C^-To &43. 0 8H&^ p p t cdp£jRX^ h;pt> 

-&^-&TgB«b^o SBte^p p ttt2 8 0 nm*5ck^3 0 0 nmttifi^PM 
£-^£Wl>T^3 0 ^^BaoW^^S^I r (pp t) 2 (ac 

10 ac) teu ( 1) 3 0 0 nm, (2) 3 5 0 nnu (3) 3 8 0 nm, (4) 4 
2 5 nm#iecD4@0r^®:iRtf-^^^rbTV^o 

(i) sa&^p p t (DM£«t3r-gtbT&D, sa^^t^ 

®H-r?>-a3S7C-7C*M^-C&^) 0 (2), (3). (4) ©PjfcJ&t:-^ 

15 USMLCTI^, Ha^7t-7C*M^> HfiJgM L C T £ (cMfST 

ztmm-zn&o <w\z. (4) o^iRtr-^^pj^m^t'^^T^o- f&« 

3. -T&frlS, Ir (ppt) 2 (acac) teHffiJSM^ji^oejg^ 
20 I r ( p p t ) 2 ( a c a c ) *ft*<Dfg5teX ^ h )l> (7* h)l^ 
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[Jt«E«l] 

Tsetses*; (29) Tssnsw-f u w&m& m& : I r ( t p 

y) 2 (acac)) £^rj&L, ##H&£T d £T G - D T A fc«k 9 Lfc 
5 T d = 2 9 8tt^oL 




-2f. ^^17?^fc*55W(D^r«^JB»^I r (ppt) 2 (aca 
c)©T d (i3 3 7*CT*SfcJ6, tE*©^ U I r ( t p y) 2 (a 

cac) 0^4Otffi<T d ^fi^iIi:^ofCo Ifc^oT, #891(0 

(^TfiJcM 2 ) 

^mmx^z. ±mmm^ (17) T*$n^>*%Bj©wa#«it#: (m& 

Ifc : I r (ppx) 2 (acac)) OQ-&f&&£0>J^-r 
[Xf7^1 : 6a&^ (ppx) 
15 ST, t^hy^OD^>t'>- 2 0ml^IilT> 7xy^y> 
£1. 73g« 2-3-FlfU^>£2. 9 0g, »'J-)A^5. 2 4 
g> mt»*Sr 1. 2g v l 8-^^^>-6 -X— ^;i/£0. 2 5 gil^U 
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un * 9>mm\zxij 5 zhz&q. gat^ ppx ( 1 - (2 

A©IKg£Tfe (a -2) t^t. 




(a-2) 



ppx 

5 Uf7^2 : mmmte air ( PPX ) 2 c 1 ] 2 ) 

2 - X h + ~>X^ /-;i/3 Oml t*10ml iKDW&WL&teUt. 
IT, ±§ET#fcp p x £r 2 . 18g, i&ft-r U (I r C 1 3 • HC 

1 -H 2 0) £1. OOgi^t, ^m^fflmTTf 1 4Ptr B 1MM-r^>vl<i:ir 
ckD. *g*££g#: [ I r (p p x) 2 C 1 ] 2 (3tfe*&*. M 9 6%)„ 

10 £-J&7^-A©f?!E^£Tfe (b-2) tc^-To 




pr(ppx) 2 Cl]2 
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IXtv73 : *mW(D&m&mm& ([ I r (p p x) 2 (a c a c )]) <D 

t£t>\Z, 2 -Xh^i/X^;-Jl/3 Ora 1 ^MilT, ±f2T#e>nfc 
[Ir (ppx) jCl] 2 *1. 0 0 g, r^)V7±. h> (Ha c a c) 
5 £0. 21ml, K8thU!)A§0. 7 1 gM&h. ^S^fflmTtCT 1 

n^tl^D, ^fliCDti^I^ Ir(ppx) 2 (acac)£*# 
(Htfifj^ i|»8 7%) 0 £-J&X3r-Atf>8JE^£Tf2 (c-2) fd^T. 




(c-2) 



Ir^>px)2(acac) 



10 #e>nfc*^Bg©W^^«^#: I r (ppx) 2 (acac) 

WT d &TG-DTAt<fcl9SI£L/iti Z.?> > T d = 3 4 5 < CTrSD, 
Jt809 10Ir (tpy) 2 (acac) (T d = 2 9 8t) 
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lH-NMR(DMSO-d6) (Dmfe&ZkteSXT <DM 0 o fc. 
fi/ppm=7. 78 (d, 2H), 7. 69 (t, 2 HK 7. 31 (d, 
2H)> 7. 20 (m, 6 HK 7. 01 (d, 2 HK 6. 79 (t, 2H), 
6. 50 (d, 2H), 6. 39 (t, 2 HK 5. 61 (d, 2H), 4. 9 
5 7 ( s , 1 H)> 1 . 6 2 ( s , 6 H)„ 

Ir (ppx) 2 (acac) ©S?£ D P ;* ^ ><£ tc&ttS ^HXX 

f£ljl§ Ir (ppx) 2 (acac) U2 5 6 nm, 314n 

m, 3 4 8 nm&cfcOU 1 0 n mfCffifcJR fcf— ^^tbt^O, 1 <h |W! 

3 ) 

±gE«jg5£ (1 8) Ti$tl5*flWOtMIM (B& 
15 fft : Ir (ppx) 2 (pic)) <D #J ^"T £ . m^tbTti, _Lj& 

Lfc^2(D7fy^2Ti6ns«8iift [ I r ( p p x ) 2 C 1 ] 2 * 

2 - 0 m 1 £iM<hUT> [I r (ppx) 2 

CI] 2 £ 1 . 00g, tfnU >m (pic) £ 0 . 25g, M*g^ h U ? 

20 a-*o. 7 i gM&v. ^mnmm.T\zx i 4mmmmLrz. 0 k\z. mzn 

I r (p p x) 2 (P i c) (3£&ffr5fc. 4X2*7 2 %). 
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£l&X*-Atf>®E^£Tfa (c-3) iz^-to 




Tt(ppx) 2 (pie) 



ne>ntt*&m<Dmm&mmfri r (ppx) 2 < P i C ) 

5 lOI r (tpy) 2 (acac) (T d =298 t C) fcJt^ 

£fc/l H — NMR (DMSO — d 6) <0M5&Jg*«£*T©« 9 T? & o fco 
fi/ppm=8. 57 (d, 1H), 8. 00 (t, 1H)> 7. 89 (d, 
10 2H), 7. 75 (d, 1H), 7. 63 (d, 2 HK 7. 33 (m, 2H), 
7. 24 (m, 5Hh 7. 11 (m, 2H), 7. 00 (t, 1 H), 6. 8 
1 (t, 1H), 6. 6 4 (m, 4H), 6. 4 5 (t, 1H), 6. 22 (d, 
1H), 5. 86 (d, 1H), 5. 49 (d, 1 H). 
^fc v Ir (ppx) 2 (pic) <Di?& u ^ic&tt&ffifciK;^ 
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#©*f I r (ppx) 2 (pic) Ii2 2 6 nm> 314nm, 

3 3 8 nm&£tf 3 9 6 nmt^iR tf— ^^r^bT&D* ^J&M 1 

5 UTl^c, 5£ytX^? h)H$5 5 1 nmtlk- ^^ttT^O, 

[^JSfll 1 ] 

*^IiTtt, -&^M2Tt#e»nfe±E^it^ (17) TS^n-5*^BJ 

(omm&mm& a r (ppx) 2 ucac)) ^miiti^fct^ 
£-r, nosii o i tbx-r >wi±$%mtm a to an i on 

m/&JH$tl*iS1£ 1 0 0 &m^Z> 0 miomm HI Oj:t$li2mrafti 

15 i ©in i o i ±i:*-jvaxi 1 1 UbTC u P c $ 2 0 

nmlll, ^T* — Jim^km 112 <h bT a - N P D £ 3 0 nmfiEIl 

$ t>iz. CBPtlr (ppx) 2 (a c a c ) <h £±t^«T<5 £ <h J; 

112 0D±(C^^S 1 1 3 £ 3 0 nmMIL d 
20 £>B#, I r (ppx) 2 (acac) ifi%Jtm 1 1 3 «ft;i ^8 w t %^^tl 

fr\Z, *—)V~7Uy3r>trm 1 1 4<hLTBCP£ 1 0 nm. ^fiiMJi 
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115 ttTA lq 3 ^20 nm, Mfrf&mVTc. ^±^*#%^S 10 2 
tCffi^-T^o itH> 7 ylt%)l'i"7&& 2 nm, 7Jl/5Z^A$ 1 0 0 n 
mf&m-TZ Z.tX\ m 2 <Dtt@ 103t Lfco 

0101:, *^JS^Jc7)^^!NF^^^-r. 0 10 (a) tej&fg£-ttffi#i4, 0 

5 io (b) iznm-nm&mft&* 010 (c) 

3o JKDjtS^fci, 7. 0 V(D«JE^EnJnf^>^^(C<fcO 0. 6 9 4mA/c 
m 2 CT)«^^STSgSE^SStn, 118c d/m 2 ©»STMUfc. £7c, £ 
©^©tWttl 7. 0cd/AT^0> ^ifi$«!55. 5%7?& 

Bii it, *:^»j<D«#^^m^©^3fex^^ h;i/^^-r» 0 1 1 fC^ 

iZ^Vrcmm^oy I r (ppx) 2 (acac ) (D^ftX^? h)ltm£— 
15 gjbT&D* #^UWJ(C:£V>T Ir (ppx) 2 (acac) ^3tL/T^ 
^^t^lbTt^. fcfe, C I EfeMSIte, (x, y) = (0. 27, 
0 . 6 0) T&ofco 
[HJSM2] 

20 H4*ffl^.Tiait5. /£*5, 0 4 (A) fSftSSSr^Ti®®, 0 4 

(b) «04 (a) £a-a* •vwmvf£mmm~e$>z>o 

o r«y-x«K»®», 402 fctmsHB; 4 0 3 hmmmm&-£$> 



4 0 4Um±mfa. 4 0 5«v-;i/^jT^D> y-^J4 0 5T 

fc*5, 5l#IeIbSB^4 0 8UV-7,mmW]M&4 0 1 Tk.T$*f— h#Jg*!l!ilHl 
^4 0 3 ^A*$n^fi^^eii-r^fcJ6(DBH^TfeD, ^gUA^^^t^ 
5 §FPC (7 U3rz/~7)l-7V > hit- ^ »/ h) 4 0 9)!i^kT*if , 

ci/*ajssnT^a:n*t, ciof p cinj^'j > hga^s^ (pwb) a* 

10 ©it?). 

mmmm\z'D^xm4 (b) ^^tpjt^. si4io±i:(i 

-Xfi!l^W»lpISS4 Oli, 0 2^£*IT^3. 

fc*5» V — XffiflE»j|HlK4 0 1 ttnftMTF T 4 2 3 tpft^ 
15 lTFT4 2 4t^H^bii-fcCMOSIi!f§*W$ni). ElftHI 
^^MT5TFTH &*D<0CMOS|Hlg&* P MO S [ejg§ h b < liNMO 

< ^gB £ £ £ *> T? €T £ c 

20 ii^4 0 2«X-f7f>^fflTFT4 1 It, m»Jfl?/BTFT 

4 1 2<h^(DHl/-r>(cm^W^^M$nfc^l(D«M4 l 3££^tf*g|fc 
©BitiOM^n^. % 1 ©«@4 1 3 <Dt%ffi&m-oTl&mV0 4 
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(0. 2^m~3Atm) £WT 3ft® ZL <h£W£ 

10 fg 1 ©«@4 1 3±tc«, m^ytm 4 1 6, ^M20ig4 n# 
^^nM^nt^-s. ^^LT^tg-r^m 1 cd«S4 1 3 

\%. 1 to w>y')Axxw) <i>w&m&m<toi (I ZO) 

15 mom. sft^>t7;^x«)A*±^tniit0«i, &fc^*> 
m <t t j i/ ^ - & a & ^ # 1 1 z> m t ^ * > m t o) 3 m m m m & m t >s 

££#*T€rS.-&:33, ^S«it<hi-^>i, K^£bT<E>t£tn; 
20 i7hSt:io«^ti§. i#^14 i 6tc«, *%BJ©^r^^«^ 
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1«14 l 6_t(;:^j&£ti£|g2 ©ft «&£) 4i7l:ffl 

5 l^^tLtlt tt^KIS:<Z)/jN$U^ (Al, Ag, Li, Ca, £fc 
tt^n^C^MgAg, Mg I n, Al L i, CaF 2 , S&ttCaN) 
£fflV>tlfcfcfcV>. t#^!4 1 6T'ti;fcTO2 0Sg4 1 7 £ 

mm^^^m^\z\t. m2(omm mm) 417 tit, mm&m< 
mmmt, mmmmm (no m.\^ >wi±mt*x&&). mt-ov 

10 ^A^ftI6$&£-& (In 2 0 3 -ZnO), Iftli (ZnO) 

$ £ fc'>-;H«4 0 5T£tifcg«4 0 4 ^S^S«4 1 0 
Cl^JCcfcD, S1£4 1(K £fltS1£4 0 4, *5J;^->-;i/^j4 0 5TiSll 
Tc&m4 0 7tf^M^f 4 1 8j&tHjL5nfc*Hftfc&oTl>*. 

20 FRP (Fiberglass-Reinforced Plas t ics) ,PVF (tJ% a 5*-f 
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[^JS^J 3 ] 

(dvd) m<D%zmm&&n$iL. foBt^^i^^g^g 

To 

15 ®5 (a) fem^mmT*$> o , m# 5101, ^^f^ 5102, 5 

10 3, Xtf — #-g&5 10 4, k^^-A*«^5 1 0 5^tJ. 
©f#l^f^ft^Mgf$^0^5 1 0 3 Cffl^S^tia 0 

20 05 (B) «/- h^n-y^^n>if *i£5 201, M 

#5 2 0 2, St^gB 5 2 0 3, * — H 5 2 0 4 , fl.SBgs«fc# — h 5 2 0 



48 

0 5 (C) «^:/\W;U3>t:^-^T$.0, ##5 3 0 1, ig^gK 5 3 0 
2,X^7f5 3 0 3, ^f£*-5 3 0 4 * B9Vm-#— h 5 3 0 5^£^tf„ 
*5BW©«^fB3te^*#-rSf85tSS*-€-©^aB5 3 0 2 izm^&Zt 

15 (d) teumm&&ffi%.rzM&m<Dmmm*kmm (MwtttDVD 

IS£^fi) Tab D , 5 4 0 1, M# 5 4 0 2, ^g&A 5 4 0 3, ^ 

pKB 5 4 0 4, IB^^#: (DVDl) ^M^SP 5 4 0 5, J*f£*- 5 4 0 
6, Xtf-*-gP5 4 0 7^£#tf„ ^SBA 5 4 0 3 tezfe £ LTlH^lf *8 

io 5 4 o 4«±<hLTX : f : tti^t?.^ ^mmcom 

R^ftm?&m-tZ>mytmW&Z.tlt>m*kMA, B5403, 5 4 0 4l:« 

05 (E) iii-^JHT^xyK (A7h*7^>hT-fXyK) T? 
15 ##5 5 0 1 , ^mgB5 5 0 2, 7 — ABU 5 5 0 3 £^tf c *5£W<D 

0 5 (F) tetf^^^T&D, ##5 6 0 1, HmffiS 6 0 2 , M# 
5 6 0 3, fl-g&ig^- h 5 6 0 4 , 'J^3 >^ftg& 5 6 0 5, 5 6 

20 0 6, Ayf'J-5 6 0 7, ^A^5 6 0 8, itf^^- 5 6 0 9 , igBS 

»5 6 i oi^^o *&m.<Dnft&%&?&m?zfeytmw&*<»m7ikm 

5 6 0 2 CfflV^CiCiOf^S^n^. 
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Z. 13 5 (G) tt»f«»T» D , 5 7 0 1, M# 5 7 0 2, ^ 

^SK5 7 0 3, #^A2»gB 5 7 0 4, ^PftJj^S 7 0 5, 570 
6, ^Mi#-b 5 7 0 7, T>5^^- 5 7 0 *%BJcD®#% 

ytm?&#~t zmytmw&^oi^ffi 5 703 tfflVis^ttcfcDf^si^ti 

10 gH±(PflJfflBjfigte 
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i . tie-as^ ( i ) -v&znzmm&m'tzmm&mmfc&'Stsf&ytwno 




(i) 



2. T»— ttSC (2) Tf*$ns«jfi&#-r«6W*^JR»#:*^:trf6^#» 
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(r i ~r 7 te^n^enfcmw^. s&dADy>gf, *fe«is«T;w 
7$;i, *fcttt*^;n, trdJ7u-jn, ^^«^^m^»> <zn*r 

-j^^i/- hSBte^ *fctt7 1 y - ;nt*»istt5t ; rzt >tto 

3. M3BYj&*5*l&£&tt6^m>&>6>&*«£»3£&T&3C: t^ftt 
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53 

1 0 . MIB Mf)U U ^^A*fc«e^T$S.<!:^tt?.i^6 KfB 
1 1. huIBl^, TIBStitsS; (5)M(11) ic^T^E/ T-*>i4oz: 




i 2. huiel«> ±aa«3ssc (5) 755 (id ic^-r^/ 7-3->&<d- 
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H 

H3C ^T° H3 (5) 

o o 



H 

H 3 C- 0 - T ^Y 0 "CH 3 (6) 

o o 




< 



(7) 



N O 



O 



H 




(9) 



O NH 




(10) 



o- o 




(11) 



13. sfjfcjgi, 2. 5, 6 (D^-rn^—mizmm^mytun^m^fcm^ 



14. TsB-^^; (1) T^^ti^«jg^wr^#a^s^#:^^tf^7 , e>isf 
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R 3 R 2 




(RUR2, R2i:R3, R4iR5, R 5 t R 6 te^n^ftSl* IzmS 

is. TtB-^ (2) •v^n^mm^m-r ^mm^mmw^^ytm 
m 




(RliR2, R2<hR3, R 4 <h R 5 , R 5 t. R 6 ttftlfni^tfe 
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tssmsjs 1 4 1 5 izmmvmytwm. 

1 7 . tjHBY*«2 -tru ztjim-vtozz. t^^nt-r^m^m 1 4 
&m 1 5 ^lam^^TOo 

jsi 4\zmwL<Dmmm. 

20. WSEl«, TtaSfiiiS; (5) Jbm (11) l:/Tft;7^>tt©z 




2 1. mmmi 4xum>&mi sizmm.oftytwm&m^frnRmytm?* 
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mm 



